NDRG2 is involved in anti-apoptosis induced by electroacupuncture pretreatment after focal cerebral ischemia in rats.
We first reported that electroacupuncture (EA) pretreatment at the Baihui acupoint (GV20) induces ischemic tolerance. Our recent study demonstrated that N-Myc downstream-regulated gene 2 (NDRG2) expression was up-regulated following transient focal cerebral ischemia. Therefore, we investigated whether NDRG2 was involved in the ischemic tolerance induced by EA pretreatment in rats. Twenty-four hours after the end of the last EA pretreatment, focal cerebral ischemia was induced by middle cerebral artery occlusion (MCAO) for 120 minutes in male Sprague-Dawley rats. The neurobehavioral score, infarction volume, and extent of neuronal apoptosis were evaluated at 24 hours after reperfusion. The expression of NDRG2 in the brain was evaluated by reverse transcriptase-polymerase chain reaction (RT-PCR), western blotting, and immunofluorescent staining. Electroacupuncture pretreatment decreased infarction volume and improved neurologic scores at 24 hours after reperfusion. Double immunofluorescence revealed that NDRG2 expression in astrocytes was suppressed in the EA group at 24 hours after reperfusion, and that NDRG2 protein expression was weak in the nucleus and strong in the cytoplasm of the EA group, but strong in the nucleus of the MCAO group. Triple immunofluorescent staining for terminal deoxynucleotidyl transferase nick-end labeling (TUNEL), NDRG2, and 4',6-diamidino-2-phenylindole (DAPI) showed that NDRG2 co-localised with apoptotic cells. Moreover, the number of apoptotic cells decreased with the attenuation of NDRG2 expression in the EA group compared to the MCAO group. Our results indicated that NDRG2 is involved in anti-apoptosis induced by EA pretreatment after focal cerebral ischemia in rats. N-Myc downstream-regulated gene 2 was involved in EA pretreatment-induced cerebral ischemic tolerance. These findings may be important for our understanding of the cellular signaling pathways induced by EA pretreatment.